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PROBLEM TO BE SOLVED: To provide a compact 
objective lens which has a capability for correcting 
chromatic aberration, a large numerical aperture 
and less degradation of performance. ; SOLUTION: 
A first imaging optical system G1 for forming an 
intermediate image is constituted of a meniscus 
lens L1 having positive power sequentially 
increased from the object side, a second optical 
element LM2 having a double convex shape, a 
concave reflection mirror on a backside and positive 
power, a first optical element LM1 having a 
meniscus shape, a concave reflection mirror on a 
backside and negative power, a double concave 
lens L2, a meniscus lens L3 as a pair of separate 
tablets having negative power and a double convex 
lens L4. A second imaging optical system G2 for 
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14.9734 






4: 


-55. 4843 


-14.9734 






5: 


-28. 5401 


-17. 2355 






6: 


-101. 2568 


-4. 6000 






7: 


374. 1013 


4.6000 






8: 


-101.2568 


17. 2355 






9: 


-28. 5401 


14. 9734 






10 : 


-55. 4843 


0. 6846 






li: 


6416. 5195 


3. 0000 






12: 


48.8523 


19. 6751 






13: 


29. 2037 


1. 0000 






14: 


4,2172 


0. 1000 






15: 


4.4154 


3. 0000 






16 = 


-18. 0276 


13. 4698 






17: 


53.2188 


3. 0000 




Ok* 


IB: 


-4. 7929 


0. 4359 






19: 


-4- 5320 


1. 0000 






20: 


-14.5154 


11.0000 






21 : 


26.5543 


4. 5949 






22: 


-13. 8083 


17. 7135 






> 23: 


-6. 2055 


5.0000 






24: 


-13. 3905 


22. 4489 






25: 


173. 0366 


4. 0000 






26: 


-19. 9594 


1. 0000 






27: 


-20. 5340 


3.0000 






28: 


-59. 5625 









[0041] c m 3 mmm > *micom 3 commmx-h 



tut. ttz. m3mmmiz^xcomummi:m7 . m 

Srfc, 07, i8Cfc^t, 3llH±A=210n 
MV^K^(iA=230nm, ^V%5SSK(iA=193.3nn. 1,5 
A =250nmtC*f -T £> k <7)T<& £> . 
<*4) 
[004 3] 
[*4] 



! (8) 003-161886 (P2003-1 6 1 886A) 



B = 80, N A= 0 . 8. W.D.= 1. 3 2 7 3 2, F = - 8 . 1 080, 

| f 1/F I =3.3 4 0, | flMl/H 1=0, 5 0 8, | 5M2/H 1-0. 134, 

3(nl-l)/nl-Rl + 2/n 1 ■ MR l=-0. 047 

r d G 

l: -4.5663 4.6000 

2: -4.5000 18.2111 

3: -28.7211 14.9461 

4: -56.2566 -14.9461 ££t® tflZlt?* 

5: -28.7211 -18. UU 

6: -103.9587 -4.6000 ^if?» 

7 : 329.2342 4.6000 *T£#7* 



8: 


-103. 9587 


18.7111 


9: 


-28. 7211 


14. 9461 


10 : 


-56. 2566 


1.0000 


li: 


-239. 6141 


3. 0000 


12: 


43. 4960 


17. 1766 


13: 


39. 7931 


1.0000 


14: 


4. 2780 


0. 1000 


15: 


4. 3745 


3.0000 


16: 


-18. 9818 


12. 5045 


17: 


26.4833 


3. 0000 


18: 


4. 2636 


0. 1000 


19: 


4. 1742 


L. 0000 


20: 


-15. 7192 


11. 0000 


21: 


19. 8851 


5. 0000 


22: 


-15. 3942 


12. 6389 


23: 


5. 4583 


5. 0000 


24: 


-11. 4073 


30. 0000 


25: 


435. 7221 


4. 0000 


26: 


-50. 2482 





[0044] (m4mtW\) 129(2, *fffiHtCffi6««i 

8 . .liiicj: 0 . tttftSBOHfl&tt & £ 4: I. . 
[0045] 

[0B<Dfgm&tra] 

tun ^m&minmm. m3ms&MTt>?>Mmu 
yxco v yxmf&mx'h h . 

[02 ] ^mcom2mmmx'hmmuyxcouyx 



ffj£0T'$>l>. 

[03] *#Pi<0S5 1 ^i&CTcOfiURHS-CS) & . 

[04 ] *SMHtf>SS i SliSCT^ffi§IR||ES.t^SfflJRII0 

[05] *f6BBoSP 2 Sd(!S«<?3»JRaH-C* & . 

[06] ^smbo* 2 sas«<!o«jRisHarf sfljRisa 

[07] *fMH«^)JB 3 SatMW«iRIS0T* 6 . 
[08] *f6^<0» 3 |!!J6#Jc7)i$giRil0&tf MftJR^0 

[09 3 *«w<oRitJESfflit»uyx*tt3i3iafca 

G1-»1WR«*3R 

LI, L2. L3. L4. L5. L6, L7, L8, L 
9, L 1 0— WX 
LMl-flSlRJIfcteWF 
LM2-*2R«*^3lH t 

a. s-muwo 



!( 9) 003-161886 (P2003-161886A) 



II ] 




A.5 

1.9 



G1 



G3 



[02] 




L9 L10 



G1 



"V - 
G2 



[B3] 



(a1) 



(b1) ^ 



(d1) 



0.1 mm T 



0 



NA 



(a2), 



-0.1 mm J 



0.1 mm 



-o.lmm 



0.1 mm 



NA 



y 0.1mm 


0 




NA 


-O.lmm 





, O.lmm- 

L- 


0 


NA 


-o.lmm 





ftffio9.8min (b2) 0 



&/mm (C2) 0 



-O.lmm 
O.lmm 



NA 



^ 

imm 1 



O.lmm 



NA 



="^jp &p5=0inm (d2) 0 



-O.lmm 
0.1 mm 



-O.lmm 



NA 



(&0) J03-1 6 1886 (P2003-161886A) 



[04] 



(a) 

NA 



I.W 

0.75 


i 


0.50 


■ 

! 


0.25 


-.1 




ill 


0 

i j— 


— iii — . — , 



(b) 

14 



(c) 

14i 



-10.0 -5.0 0.0 6.0 10.0 
FOCUS (mm) 



-1.0 -0.5 0.0 0.5 
FOCUS (mm) 



1.0 



-20.0-10.0 o.o io.o mo 

% DISTORTION 



[15] 



(c1) 



(d1) 



. 0.1mm i 

.V 


0 






-0.1nun 














0.1mm 










0 


NA 


-0.1 mm ■ 





0.1mm 



-0.1 mm l 
0.1mm 



-0.1mm 



tfe?^ =l4mm ( a9 -) o 



&m :9.8mm (b2) 0 



0.1mm 



NA 



-0.1mm 
0.1mm 



NA 



NA 



<fei3-7mm (c2) 0 



-0.1mm 
0.1 mm 



NA 



NA 



^? fi^Omm (d2) 0 



-o.i mm 
0.1 mm 



NA 



-0.1mm 



(€L 1 ) 103-1 61886 (P2003-1 61 886A) 



[06] 



(a) 

NA 
1.00 



0.75 



0.50 * 



0.25 |S 



1 



(b) 

14 



-10.0 -b.O 0.0 5.0 10.0 
FOCUS (mm) 



-1.0 -0.5 0.0 0.5 
FOCUS (mm) 



(C) 

&fii(mm) 
14 i 



1.0 



-5.0.0 -10.0 0.0 10.0 20.0 
% DISTORTION 



[07] 



(CI) 



(dl)^- 



o.i mm t 




NA 

- fife i3=1 4mm 



(a2), 



»^=9^mm (b2) o 



0,1 mm 



-o.i mm 
o.i i nm 



-0.1mm 
0.1mm 



mm=/mm (C2) 0 



-0.1mm 
0.1 mm t 



-0.1mm 
0.1 mm 



-o.i mm 



(d2)o 



-0.1 mm 
0.1mm 



NA 



NA 

1 



NA 



NA 



-0.1mm 



(a 2) 103-1 6 1886 (P2003-161886A) 



1.00 





fO.50 


u 






0.25 




0 



-10.0 -i.O 0.0 5.0 10.0 
FOCUS (mm) 



[H8] 

(b) 
ffcEi(mm) 



-1.0 -0.5 0.0 0.5 1.0 
FOCUS (mm) 



(C) 
^H(mm) 

14 



-30.0-10.0 0.0 10.0 20.0 
% DISTORTION 



[129] 




